Introduction: This is a cross-sectional knowledge, attitude, and practices (KAPs) study on pharmacovigilance (PV) and adverse drug reaction (ADR) reporting among dental students in a teaching hospital in India.
INTRODUCTION
Medications have saved the life of many and will continue to do so, but no drug is free from side effects. It may be difficult to rule out that the adverse drug reactions (ADRs) are the common cause of illness, discomfort, disability, and even death with the use of conventional and modern medicines.
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JCDP diseased. Adequate information regarding drug safety and adverse effects should be conveyed to this vulnerable population through PV programs run on the specific drug. 4 A medicine's side effect is usually rare as its frequency of occurrence is <0.01% or 1 in 10,000, and these side effects cannot be captured from phase I to III clinical trials. Most of the clinical trials rarely involve 10,000 volunteers. Many side effects can be detected only when the drug is in the market and involve a number of patients. 5 Hence, ADR is a public health problem and the probable solution is reporting of ADRs, PV being the right platform for the same. The WHO defines PV as "the science and activities relating to the detection, assessment, understanding and prevention of adverse effects or any other medicine-related problem". 6 To strengthen the adverse drug reporting, ADR monitoring centers are being set up in various parts of India as PV Program of India (PvPI), and its headquarter is situated at Ghaziabad, Uttar Pradesh, India. 7 Despite the call from WHO to strengthen the national PV system and to make it an integral part of health care delivery system, developing countries are still fumbling. A study conducted by Ramesh et al 8 in South India observed that 0.7% of hospital admissions were due to ADRs and a total of 3.7% of the hospitalized patients experienced an ADR, of which 1.3% were fatal. Another study by Arulmani et al 9 concluded that ADRs were responsible for 3.4% of hospital admissions. The incidence of serious ADRs in India was reported to be 6.7%. 7 The profession of dentistry is a significant part of health care delivery system of India and enjoys sovereignty. Pharmacotherapy plays a noteworthy role in the treatment and management of oral diseases, such as dental abscess, periodontal diseases, opportunistic infections in oral cancer patients, prophylactic doses of drugs before invasive procedures, and many more. The oral pharmaceutical paraphernalia is widening its scope day by day in terms of use of conventional and modern drugs and combination of various drugs. Dentists are involved in prescribing many antibiotics, analgesics, and anti-inflammatory drugs and remedial interventions like application of local anesthesia for many dental procedures. The risk of ADR cannot be overlooked in dentistry and dentists can be a vital source in reporting ADRs as they are equally distributed as that of medical professionals in the health care sector in the Indian scenario. Many studies reported in the literature have assessed the KAPs regarding underreporting and PV among medical professionals, [10] [11] [12] [13] but there is a severe dearth of information, which investigated the same, among dental professionals in India.
Therefore, this study intended to evaluate the KAP of dentists to ADR reporting in a dental teaching hospital and to explore the barriers in reporting of ADR through questionnaire method.
MATERIALS AND METHODS
A cross-sectional, questionnaire-based survey was conducted among the students of third year, final year, and house surgeons of Jodhpur Dental College General Hospital, Jodhpur, Rajasthan, India. A list of all third and fourth year students and house surgeons was obtained from the administrative office of the institution. Prior approval to conduct the study was obtained from the ethical committee of the institutional review board.
A close-ended, self-administered questionnaire was developed by the investigators. It elicited KAP of the study subjects regarding PV and the factors discouraging reporting of ADRs. The item generation for this instrument was from four sources: Theory, research, observation, and expert opinion. The questionnaire was pretested in 35 postgraduate students before the start of the main study; a suitably modified version was finally administered to the willing respondents. Cronbach's alpha and split-half reliability values were 0.72 and 0.69 for knowledge; 0.86 and 0.74 for attitude; and 0.88 and 0.91 for practice respectively.
A total of 16, 8, and 8 items assessed respondent's KAP respectively, and the factors that discouraged reporting. The attitude was assessed using a 5-point Likert scale: Definitely yes, yes, neutral, no, and definitely no. The response options for items assessing practice were <1 month, 1 to 6 months, 6 to 12 months, more than 1 year, and never. The correct answer for knowledge was given a score of 1 and wrong answers or not attempted was scored as 0. Attitude scores ranged from 5 (definitely yes) to 1 (definitely no), and practice scores ranged from 5 (1 month) to 1 (never). A score ≥80% of the possible maximum scores was considered as good, between 60 and 79% as fair, and <60% as poor.
Demographic information, such as age, gender, and qualification was also obtained. Differences in the median scores were compared based on age, gender, and qualification. Along with this, factors that discouraged the reporting of ADRs were also assessed, such as lack of knowledge to report, lack of time to fill the form and report, lack of financial benefits, and disinterest in reporting and legal complications associated with reporting of ADRs.
The third year students, fourth year students, and the house surgeons were assembled in a lecture hall and were explained about the purpose of the questionnaire survey, followed by instructions for filling in the questionnaire. Subsequent to this, a packet consisting of informed consent, instructions, and a questionnaire was handed over to them by the investigators, and the students were given 1 hour to complete and return the questionnaire. Those who were not willing to participate or did not return the questionnaire within the stipulated time were excluded from the study.
A total of 16 questions on PV focused on what all health care providers can report ADR, some recently banned drugs because of PV, where all WHO collaborating centers are located to provide technical assistance for PV, indicators for efficient working of PV, and various PV methods. Questions related to attitude included whether dentists should be actively involved in PV activities, if they should act in coordination with other professionals toward PV, if they should constantly update their knowledge on PV, and if there should be continuing dental education programs on PV for dentists. Questions pertinent to practice assessed how frequently the respondents perused scientific journals and the Internet regarding PV, if they maintained accurate patient records, and if they attended training programs regarding PV.
Statistical Analysis
The data were entered into a Microsoft Excel spreadsheet version 12.0 (Microsoft, Redmond, Washington USA); Statistical Package for the Social Sciences version 16.0 (IBM, Armonk, New York, USA) was used for statistical analysis. Student's t-test was applied to determine the relationship between the median total scores and demographic variables and relationship between median scores of KAP and demographic variables. Mann-Whitney U-test and Kruskal-Wallis test were applied followed by post hoc test. Descriptive analysis was applied to determine perceived barriers for reporting ADRs among the respondents. Table 1 shows that total median KAP score of the patients was moderate. The total median knowledge score was poor, total median attitude score was good, and total practice score was also poor. Table 2 shows the relationship between demographic characteristics of respondents and median total scores [interquartile range (IQR)] of KAP on ADR reporting, which shows that median total score [58 (13) ] was significantly (p = 0.05) higher among study participants with age more than 25 years. In relationship to qualification, median total score was significantly (p = 0.000) higher among third year students [61 (6) ] than final year students [49 (9) ] and house surgeons [60 (6)]. Table 3 shows relationship between the demographic characteristic of study participants and median KAP (7)]. Knowledge of reporting ADR was significantly (p = 0.000) better in study participants with age <25 [7(4) ], while the median practice scores were significantly (p = 0.000) better among study participants aged more than 25 years [20.5 (6) ]. Among all study participants, third year students were having significantly (p = 0.000) better knowledge scores [7 (4) ] regarding ADR reporting. Median practice score among house surgeons was significant (p = 0.000) and was slightly more than third year students [20 (6) ]. Table 4 shows that the majority of study participants in all three categories were facing barriers of difficulty in taking a decision about the occurrence of ADR (52%). Other barriers in reporting ADR were concerns that the report may be wrong (37%) and lack of confidence to discuss the ADR with other colleagues (31%). The least reported barrier was almost no financial benefits [57 (24%)].
RESULTS

DISCUSSION
The present questionnaire-based study conducted among prescribers (third year, final year, and house surgeons) of a tertiary care dental teaching hospital in the western part of Rajasthan, India, explored the KAPs of a dental student regarding PV and barriers regarding reporting of ADRs. Although PV systems have grown in recent times, it is in infancy stage in Indian scenario. India being a rich kaleidoscope of cultural diversity exhibits further problems as along with allopathic drugs, Ayurvedic, Homeopathic, herbal, and Unani drugs are also prescribed; all these may pose different drug-related problems. The PvPI publishes information related to ADRs regularly and a lot of information is presented in the database, 14 but still there is a lack of studies which address KAPs of dentists toward PV and ADR reporting mechanisms in the country. This study is an effort to explore KAP and perceived barriers for PV activities and reporting of ADRs among dental professionals in Rajasthan, India. In this study, 34.4% of the study participants were males and 65.6% were females. It was observed in the study that overall 64% of participants do not have any idea regarding the term PV. This can be attributed to unfamiliarity of the study participants to the PvPI or lack in syllabus of the dental curriculum which covers this topic in detail. Similar results have been reported by Khan et al 15 and Palaian et al 16 among health-care professionals in Nepal and Rajesh et al. 17 The low objective knowledge scores among dentists in this study were in agreement with the studies done by Khan et al. 15 Contrasting results have been observed in a Graph 1: Term PV as understood by study participants study performed by dentists in the United Kingdom by Yip et al. 18 Studies done among medical health professionals of developed countries like the United States and the United Kingdom have shown better knowledge scores. [19] [20] [21] In the United Kingdom and the United States, most of the medical and dental schools have introduced a yellow card ADR reporting system in the undergraduate syllabus and their skills are also assessed. In the studies reported by Desai et al 10 and Gupta and Udupa, 11 only 30 to 90% of medical professionals in India have been found to be aware of ADR reporting system. In most of the developing nations at large and India specifically, implementation of PV is at the nascent stage and this could have contributed to low objective knowledge regarding PV. This may affect reporting of ADRs and could be grievous to the patients and society as a whole. Pharmaceutical setup of India is growing very fast, and Indian market is overflowing with newer drugs every day.
Better attitude score among study participants in this study indicates willingness of dentists to make significant contributions toward PV activities in India. A significant difference between attitude scores was not observed among the three different groups. Knowledge and attitude toward PV can be improved by resource-centered educational programs on PV and ADR reporting. The practice of PV can be expected to improve with appropriate attitude.
Low practice scores for PV among study participants can be attributed to the fact that even though during the second year of undergraduation dental students are taught theoretically about the mechanism about ADR reporting, there is no specific mechanism to practice PV-related work on subsequent years of undergraduation or postgraduation tenures.
With increasing age, better practice of PV was observed in the study. A significant difference between practice scores was observed among the study groups, with highest among the third year students. This can be attributed to the fact that they have recently finished second year and studied the subject pharmacology, which might have contributed to the difference.
Intensive monitoring approach in PV can improve the detection of ADRs. 22 Various approaches have been recommended to intensify reporting, like forming ADR reporting network within the hospital, 23 encouraging and educating patients to report 24 and making ADR reporting compulsory for dentists too. Among the three different academic positions, the overall median KAP scores were highest among the third year students, which can be explained on the basis that they have just finished second year and pharmacology is the part in second year curriculum. In pharmacology, they are taught about ADRs, hence it might have contributed to higher KAP scores. Practice scores among house surgeons were found to be better as compared with final year students; house surgeons might have seen more cases of ADR and could be more cautious about such events.
Participants' sociodemographic information regarding age, gender, and qualification was also obtained, and only age was significantly associated with knowledge and practice. This could be explained on the ground that, with increasing age, dental professionals' experience about PV and ADR increases the knowledge and subsequently improves practice. Similar findings have been reported by Yip et al. 18 Difficulty in deciding whether an ADR has occurred or not (52%) coupled with concerns that the report may be wrong (37%) is pinpointing toward the lack of knowledge and training of dentists in terms of identifying ADRs. Analogous findings of 65.5 and 27.5% were observed in studies done by Khan et al 15 and 80.9% and 81.8% among medical doctors by Gupta and Udupa 11 respectively.
Other reported barriers are a lack of confidence to discuss ADR with colleagues (31%); reporting may generate extra work (29%) and lack of time (27%). These problems can be addressed by coordinated and planned integration of professionals like pharmacologists, experienced physicians, and dentists on the topic of PV and reporting of ADRs and with strict implementation of legislative norms regarding reporting of ADRs by the government.
LIMITATIONS
All cross-sectional questionnaire studies have inbuilt limitations, and this study is no exception. Findings from one dental college may not be fully generalizable. In questionnaire-based studies, there is possibility of social desirability of faking good bias, and/or deviation or negative bias. Likert scales may be associated with biases, such as end-aversion bias, positive skew, and the halo effect. 25 Specific and appropriate interventions cannot be planned by cross-sectional studies alone, but such studies provide a good platform for future solutions. Further longitudinal and multicentric studies might shed more light on important issues of PV among dentists in India.
CONCLUSION
In conclusion, this study provides an insight into PV scenario among dental professionals in India. There is an urgent need of inclusion of PV in detail in the dental curriculum not only stressing on theoretical knowledge but also practical implication of the same. All dental graduates should obtain sufficient knowledge and training regarding PV in routine dental prescribing. Faculty should guide the students regarding PV and ensure implementation in every prescription. The comparatively
